Abstract. There are several versions of the volunteer management theory referenced in industry resources. Several organizations have developed organization-based systems designed to incorporate spontaneous volunteers. However, it can be difficult to find and recruit suitable candidates for volunteer organizations. Also, we still lack information on the process of crowdsourcing in volunteering perspective. This paper, we conduct a review of volunteering management systems and crowdsourcing approach. Based on the insights derived from this analysis, we identify some issues for future research. To solve this problem, we designed a framework for the crowdsourcing approach in volunteering system to automate the process of selection volunteers and match with the criteria of volunteers and tasks. Crowdsourcing is one of the best approaches to get more information and faster from the crowd and to be more precise with the requirement from beneficiaries. The implications of the findings for volunteering system are discussed, and future research directions suggested.
distributed to them. Several organizations have developed organization-based systems designed to rapidly incorporate spontaneous volunteers [9] . Figure 1 is the process of volunteering management in our perspective from the related study [10] , [11] and interview session with several volunteer organization in Malaysia such as Mercy Malaysia, Spot Community, Projek Iqra', Hidayah Foundation Center (HFC) and several universities.
Fig. 1. Process of Volunteer Management
The process in Figure 1 , the detailed procedures are started from volunteer organization makes planning and discussion to help beneficiary. Then organization makes announcement or publicity to attract volunteers to join the activities. They invite people using social media such as Facebook, website or phone. Volunteers whom interested need to register providing their profiles, including expertise, time available and location. Next, some organization needs interview session to filter the volunteer before proceed with the activity they do. If they have interviews, volunteers must have training sessions to qualify them to volunteer. The interview session provides not only an opportunity to talk to the potential volunteer about their background, skills but also to explore any doubts about the suitability of the candidate. If the organization no interview session, the volunteer filter based on constraints such as location, transportation, time availability, etc. The organization distributes their task when the volunteer was selected. Then the activities will be implemented. Finally, review the performance of volunteers and need to access the impact of the volunteer program.
As shown in Table 1 , we summarize the volunteer management model from numerous versions. The procedure is to ensure that volunteers are aware of what is required of them and management have a more coordinated approach. Without the support of appropriate procedures, there is the risk that policy will not be effective. The different situation has different volunteering process such as Olympic and health care and also have a general process in general situation. According to Figure 1 and Table 1 in this paper indicated that recruitment and selection of volunteers are important to select the suitable volunteer based on their program. This process should be open, fair and competitive. We analysis the content of this work from this point of view to make clear the focus because we want to automate the process of selection, which can do with crowdsourcing and match with the criteria of volunteers.
Recruitment and Selection for Volunteers
Recruitment is to identifying and attracting its potential volunteers. Selecting volunteers are to find a good match between the prospective volunteer and the opportunity on offer. It is an attempt to find a strong blend where the person has the right skills, experience, and enthusiasm and the opportunity satisfy the needs and interests of the volunteer. Cvetkoska et al. [16] present the process of recruitment and selection in an institution for selecting students as volunteers using Analytic Hierarchy Process Method (AHP) for decision-making methods on several criteria. They determined seven criteria, which is Curricula Vitae (CV), computer skills, languages, student's motivation to volunteer, skills, creativity, and initiative. Similarly as Howard [13] concerned about recruitment and selection process. Criteria they take are a profile of volunteers, reason to be volunteers, kind of voluntary work, skills, and availability. However, they focus on parameters that familiar used by volunteer organizations.
Besides that, matching technique is an important part of recruitment and selection of volunteer because to find the suitable volunteer before assigning the task. Different researchers have proposed matching algorithm based on various situation with volunteer such as OWL-S matcher, RF-based localization techniques, Web2.0 style, size-specified community creation method and classification method ( [17] , [18] , [19] , [20] , [21] , [7] ). Based on our review, we found that there is the various matching technique used in existing volunteering system. However, most of the techniques focus on to find the best volunteer with common characteristics and common using social network including Google calendar.
Volunteer Management Systems and Platforms
It has many volunteer management software products [22] . Out of these, we selected five volunteer management systems, which have been empirically evaluated as most used systems. First of all, the system Volgistics [23] allows non-profits can be customizing to fit their unique needs. For assignment matching compares the availability, characteristics, and preferences of each volunteer to selected assignment. VolunteerLocal [24] is a website used by volunteer coordinators to organize, recruit, schedule and communicate with their volunteers. The Registration System (TRS) [25] has been specifically designed for events. Voluntweeters [26] system use social theory about self-organizing by features of coordination within a setting of interaction. The GoVolunteer [27] system can search, express interest, shortlist opportunities and find short term, on-going and even one-off opportunities to support a wide range of cause. Travel2change [28] was launched as an online crowdsourcing platform in 2011 for volunteer travelers can connect with locals.
Most of the volunteer management systems are commercial, each pursuing different goals and exhibiting different functionality to support the phases of a volunteering process. System engineering is an interdisciplinary approach that uses a structured development process from concept through production and operation. The techniques of systems engineering can be applied to volunteer management system that is comprehensive and adaptable.
Crowdsourcing
Since the prevalence of crowdsourcing in industry and academia, several surveys about crowdsourcing for the general purpose were published. There is a growing interest in 'engaging the crowd' to identify or develop innovative solutions to public problems. Crowdsourcing coined in 2006 by Jeff Howe [29] in Wired Magazine article which is crowdsourcing is not a single strategy, but "an umbrella term for a highly varied group of approaches." Crowdsourcing is human collective intelligence use the Internet to collect idea, solve complex cognitive problems and build high-quality repositories by self-organizing agents around data and knowledge [30] . According to Kittur et al. [31] , crowdsourcing refers to the use of small amounts of time and effort from a large number of individuals to solve large problems, thus creating a network of such individuals collaborating together.
The advantage of crowdsourcing is that the solutions to members of the audience are directly involved in the ideation and proposed solutions. For examples of crowdsourcing platforms are Amazon Mechanical Turk, the reCaptcha, Wikipedia and the ESP game (for image labeling). This technique has long been used in various aspects [32] , [33] . Understanding the factors that contribute to project success is necessary for crowdsourcing's continued adoption, efficient and effective implementation, and maximizing its potential. Website statistics shared by crowdsourcing project teams provide evidence that the potential of the crowd can be significant [34] .
The Process of Crowdsourcing
The sequence of crowdsourcing process is independent of the order in which a seeker (an organization or individual) decides on the individual characteristics when it plans the process. According to Kucherbaev et al. [35] crowdsourcing is not only deploying a set of simple micro-tasks on a given platform but may comprise several different tasks (writing, transcribing, classifying, aggregating, spell checking, and voting), actors (workers, and experts) and automated operations (data splitting, resolving redundancy of multiple delegations, making decisions, and synchronizing tasks).
Fig. 2. Crowdsourcing Process
Based on the literature [36] , [37] , [38] , they present the process in crowdsourcing then we summarize the process of crowdsourcing in Figure 2 . The first phase is the process of choosing the right contributor for a specific task as outlined in a written job description. Besides that, some studies [20] , [39] , [40] involved a part of the process of crowdsourcing which is in the selection of contributors and task. Next step is contributor can access each other. In this process, contributors can be precise mechanisms to express their opinion on individual contributions. The third phase is how the crowd contribution within a crowdsourcing process is used by the crowdsourcing organization to achieve the desired outcome. The appraisal phase begins when the submitted ideas are clustered, rated, and best ideas will be rewarded. The final phase is a reward, determines how contributions are paid or otherwise compensated for their work.
Based on crowdsourcing process we can use this approach in volunteering management. This approach can get more information and faster from the crowd and be more precise with the requirement from beneficiaries.
Proposed Framework for Volunteering System
This section, we provide a general framework for volunteering system based on our findings. The design aims to solve the recruitment and selection suitable matches between volunteers, crowd and organizations.
Framework
From the user's point of view, there are three kinds of end users: volunteer organization (those who manage the volunteers and projects), the crowd (those who need help or suggest the project) and volunteers (those who freely offer up their time and service).
The system framework is illustrated in Figure 3 , while Table 2 shows a procedure of the volunteering system by using crowdsourcing approach. We highlight that we involve crowdsourcing technique in volunteering system. Step 1:
The crowd will give their suggestion of their place who need help or their know other people need help to system. The crowd comes from local people, sometimes volunteers who had been involved in volunteer activities or people around that concerned. They send requests to the system. A request is transformed into a project and decomposed into many tasks. A project has constraints like expertise needed, task, time, criteria needed, etc.
Step 2:
Volunteer organization filters and investigate the place that suggests from the crowd. The system filter based on the requirement for the beneficiary.
Step 3:
If volunteer organization accepts the project, the organization continues the project mission. The organization announces to volunteers have freely time and service to help. If volunteer organization reject the project, the project has to suspend for more demand from the crowd or have its constraint changed and to be assigned again or give other volunteer organization that suitable with their objective.
Step 4:
Volunteers whom interested need to register by providing their profiles, including expertise, available, location, criteria they have, etc.
Step 5:
The system matches volunteers with the task regarding expertise, available, location, transportation, and criteria.
Step 6:
The project is accomplished through three situations: If the size of the candidate volunteers set fits with volunteers needed, then a task will give to a volunteer. Here "fit" means equal or a little larger for tolerance. If the number of volunteers is less than needed, then volunteers need to do more tasks in a project. If the number of volunteers is far more than needed, then a task does with many volunteers.
Step 7:
After the system decides the volunteer task, the system informs to volunteers before execute the project mission.
The basic idea of our approach is use crowdsourcing approach in volunteering system. We used the crowd information to get the situation and project and volunteer also we get to solve the problem. We match the information from the crowd with suitable volunteer criteria.
The criteria of volunteers depend on the project. The crowd has potential to help the people and give the information for a volunteer organization to manage. The volunteers also come from the crowd itself. For finding a fit between several volunteers (profile and criteria) and the crowd (specification criteria needed) certain planning strategies and matching algorithm requirements.
Volunteer in Crowdsourcing
Volunteer management research has been an important topic in the social science and wanted to combine with ICT. There are many commercial crowdsourcing platforms but rarely with consideration of users' structure and interaction, which is the concern of socially aware computing [41] . Tasks are just broadcast to an unknown group of solvers in the form of an open call for solutions. Since crowdsourcing faces people who are geographically distributed and with diverse backgrounds, social unawareness will be subject to unpredictable performance because of the arbitrary composition of users who happen to accept an offered task. However, in reality, a group's suitability for performing a task varies from group to group, not only depending on the attributes of the individuals involved such as knowledge, skills, location, and available time but also the relationships among them.
The development of volunteers is an investment for the city, so it is important that resources be provided to develop capacity and enable volunteers to play a bigger role in their community. An organizer invites a targeted group of people to perform certain tasks to create value. With the new internet technologies, all the emergence of social networks and collaboration software can be organized by online platforms. With the rise of successful crowdsourcing, can act as the intermediary between volunteer and local communities. The empower both, volunteer and local communities to create a collective impact, as they can directly communicate and collaborate via the platform. Therefore, we use crowdsourcing techniques to get the information quickly and accurately to facilitate the management of volunteers. There are few studies on volunteers regarding motivation on volunteerism or use the latest technology to help people [42] , [4] , [43] , [20] but they focus on the specific situation. In this paper, we focus on finding a specific group of volunteers that can do a project efficiently and relevant with their task and can be used in any situation.
Conclusion
In this paper, we extracted volunteering and crowdsourcing features from various definitions that found in the literature. To achieve this goal, different domain (healthcare, emergency, disaster, etc.) were considered. In this investigation, the aim of this research is to contribute crowdsourcing approach for volunteering system. To this intent, we first laid out an argument as to the opportunities of such approaches by drawing upon research on the process of crowdsourcing. We proceeded by conducting a review of the academic literature on recruitment and selecting method and matching technique in various volunteering contexts. We proposed a framework of volunteering system that includes the crowdsourcing approach. Further research might investigate parameter for the volunteering system to construct the needed contents. We will complete the framework and develop a volunteering system likes our framework. We also would be evaluating our method in the real environment by user trials, especially the effectiveness of our approach.
